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ABSTRAK

JESSICA RAHMALIA. Desain Proses Elektrokoagulasi untuk Pengolahan Efluen
Sekunder Pabrik Minyak Kelapa Sawit (POMSE). Dibimbing oleh NASTITI
SISWI INDRASTI dan SUPRIHATIN.

Limbah cair dari proses pengolahan minyak pabrik kelapa dapat
menimbulkan dampak negatif bagi lingkungan jika tidak diolah dengan baik.
Elektrokoagulasi adalah metode yang efektif untuk menurunkan polutan pada
limbah cair tersebut. Penelitian ini bertujuan untuk menentukan kondisi terbaik dan
desain proses elektrokoagulasi dalam mengolah limbah cair dengan debit 417,6
m3/hari. Proses elektrokoagulasi dilakukan dengan variasi kondisi laju alir 60, 70,
dan 80 L/jam dan tegangan 20, 30, 40, dan 50 volt. Karakteristik awal limbah
menunjukkan pH 8,26; kekeruhan 99,5 NTU; TSS 124,25 mg/L; warna 1524 PtCo;
COD 1187 mg/L; ortofosfat 130,34 mg/L; nitrat <0,05 mg NH3-N /L; dan amonia
70 mg NHs-N /L. Kondisi elektrokoagulasi terbaik adalah pada laju alir 80 L/jam
dengan tegangan 40 volt menghasilkan pH 8,47; kekeruhan 2,35 NTU; TSS 2 mg/L;
warna 139 PtCo; COD 191 mg/L; ortofosfat <0,001 mg/L; nitrat <0,05 mg NO3-
N/L; dan amonia 91 mg NHs3-N/L. Rata-rata penyisihan pada kondisi terpilih
mencapai 92,7% pada parameter kekeruhan, TSS, warna, dan COD. Desain unit
elektrokoagulasi meliputi reaktor berukuran 1,12 x 0,62 x 1,15 m? dengan tegangan
47,023 volt, arus 2.738 ampere, dimensi elektrode 0,8 x 0,6 m?, tebal elektrode
0,005 m, kebutuhan elektrode 22,07 kg/hari, biaya elektrode Rp 1.157.904,6/hari,
biaya listrik Rp 197.501,97/hari, dan total biaya penanganan Rp 4.068,15/m?3.
Proses pengolahan POMSE dengan koagulasi kimia berbahan tawas membutuhkan
biaya penanganan sebesar Rp 10.827,07/m?3.

Kata kunci: desain proses, elektrode aluminium, elektrokoagulasi, limbah cair
kelapa sawit



ABSTRACT

JESSICA RAHMALIA. Electrocoagulation Process Design for Treatment of Palm
Oil Mill Secondary Effluent (POMSE). Supervised by NASTITI SISWI
INDRASTI and SUPRIHATIN.

Wastewater from palm oil mill processing can have negative impacts on the
environment if not properly treated. Electrocoagulation is an effective method to
reduce pollutants in such wastewater. This research aims to determine the optimal
conditions and process design for treating wastewater using electrocoagulation with
a flow rate of 417.6 m®day. The electrocoagulation process was conducted with
variations in flow rates of 60, 70, and 80 L/h and voltages of 20, 30, 40, and 50
volts. Initial wastewater characteristics showed a pH of 8.26; turbidity of 99.5 NTU;
TSS of 124.25 mg/L; color of 1524 PtCo; COD of 1187 mg/L; orthophosphate of
130.34 mg/L; nitrate <0.05 mg NH3-N/L; and amonia of 70 mg NH3-N/L. The best
electrocoagulation condition was found at a flow rate of 80 L/h with a voltage of 40
volts, resulting in a pH of 8.47; turbidity of 2.35 NTU; TSS of 2 mg/L; color of 139
PtCo; COD of 191 mg/L; orthophosphate <0.001 mg/L; nitrate <0.05 mg NO3-N/L;
and amonia of 91 mg NH3-N/L. The average removal rate reached 92.7% for
turbidity, TSS, color, and COD. The electrocoagulation unit design includes a
reactor with dimensions of 1.12 x 0.62 x 1.15 m3, a voltage of 47.023 volts, a current
of 2.738 amperes, electrodes of 0.8 x 0.6 m?, electrode thickness of 0.005 m,
electrode requirement of 22.07 kg/day, electrode cost of Rp 1,157,904.6/day,
electricity cost of Rp 197,501.97/day, and a total treatment cost of Rp 4,068.15/m3.
Processing with chemical coagulation made from alum requires handling costs of
IDR 10,827.07/m®.

Keywords: process design, aluminium electrodes, electrocoagulation, palm oil
wastewater
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